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Abstract

With the development of industrial technologies, air pollutions are always a very critical issue, especially the
harmfulness of suspended particles, such as PMig, PM2s, etc., which could endanger human health and result in
respiratory and cardiovascular diseases. Therefore, developing the methods of suspended particles removal and
purifier has become a significant topic of research. According to the analysis of suspended particulate sources, in
Taiwan, the greatest resource is the exhaust emissions generated from the industrial production processes and
factories (23%). As for the equipment of exhaust emission purification, a dust collector baghouse is the most
popular method to remove suspended particles for its advantages of simple structure, low cost, and high filtering
efficiency. However, the filtered suspended particles will block the filter pores of the filter cloth, and the surface
force between the particles will cause the dust to stick to the filter screen, which hinders the filtration and discharge
of exhaust gas, and causes the filtration efficiency to decrease over time. In order to filter out ultra-fine particles,
a non-contact microgravity technology by acoustic levitation was proposed in this paper. A piezoelectric
transducer was utilized to generate ultrasonic waves. According to the plane-wave transmission theory, the
location of a reflection plate can be estimated to build a stable and strong strength field of standing-wave acoustic
levitation structure. With the use of the standing-wave acoustic levitation structure, the suspended particles in the
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exhaust gas can be fixed at the nodes of the standing wave, and the ultra-fine dust can be separated from the

exhaust emissions to reach the effect of air purification. Therefore, in this paper, a contactless purification

technology with ultrasonic sound pressure can realize non-contact separation of dust and gas and achieve particle

suppression effect without the need of a filter. This can avoid the problem of low filtration efficiency caused by

the adhesion of suspended particles.

Keywords: Suspended Particle, Non-contact Purification Technology, Acoustic Levitation, Ultrasonic
Acoustic Source, Microgravity Technology
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